Snap-traps, live-traps, and baits affect the ability to capture small mammals, but few previous studies have involved sampling communities of small mammals in tropical environments. We tested differences in captures of small marsupials and rodents by Victor snaptraps versus Sherman live-traps and by two types of bait in lowland rainforest at Reserva Cuzco Amaz6nico, southeastern Peru. Snap-traps took ca. 3.5 times as many individuals as live-traps. Snap-traps also captured more species (and more rare species), but we attribute this to more numerous captures overall because the relative proportions of species captured by the two traps generally were the same. Type of bait had little impact on our trapping results. Our ability to sample communities at various sites accurately is critical to studies of mammalian diversity. However, few researchers have questioned the completeness of sampling at a particular site prior to making comparisons between sites. Based on data covering several decades of species discovery in lowland, tropical rainforest at La Selva, Costa Rica, Timm (1994) concluded that erroneous comparisons easily are (and have been) made when investigators have an inadequate picture of mammalian community diversity because of incomplete sampling.
shown that the two types of traps may provide significantly different estimates of weight (Neal and Cock, 1969; Pizzimenti, 1979) Willan, 1986) . Despite the availability of data on effectiveness and biases of traps for capturing small mammals in temperate communities (Slade et al., 1993 , and references therein), there have been few rigorous comparisons of effectiveness of traps or baits in the lowland Neotropics.
As part of the Neotropical Biological Diversity Program (BIOTROP) of The University of Kansas Museum of Natural History, and working in collaboration with the Museo de Historia Natural "Javier Prado," Lima, and the Missouri Botanical Garden, we had the opportunity to develop and test a protocol for surveying the poorly known mammalian community at a lowland tropical rainforest site-Reserva Cuzco Amaz6nico-in the western Amazon Basin of extreme southeastern Peru. The original goals of our fieldwork were to document the mammalian diversity of the site and to provide important specimens of relatively rare species for systematic studies (Woodman et al., 1991). Specimens were collected in a systematic fashion that provided quantitative data regarding the structure of the small mammal community (Woodman et al., 1995 Trapping was conducted along one trail (E trail) within each of two 500 by 500-m study zones for 12 consecutive days, after which traps were moved to a second trail (U trail) within each zone. We did this during the dry season (June-July, 1989) and again during the wet season (January-March, 1990). The zones were divided into 20 by 20-m quadrats, and one trapping station was placed within each of the 25 quadrats along each trail. Trap stations consisted of two Victor snap-type rat traps (8.7 by 17.5 cm) and two collapsible Sherman live-traps (8 by 9 by 23 cm); one of each type of trap was placed on the ground and one of each was placed above the ground (0.25-2.80 m). Additional details on study zones, trapping methods, and results were provided by Woodman et al. (1991 Woodman et al. ( , 1995 . All animals captured were removed, prepared as voucher specimens, and deposited at the Museo de Historia Natural "Javier Prado" or The University of Kansas Museum of Natural History.
We used two types of bait; suet bait (finely ground beef suet, ground raisins, rolled oats, millet, grain sorghum, cracked corn, vanilla) and peanut-butter bait (locally purchased peanut butter and rolled oats). During the dry season, suet bait was used for 6 days followed by 6 days of peanut-butter bait. During the wet season, types of bait were alternated after every 2 nights, beginning with suet bait. We compared total numbers of captures in live-traps and snap-traps within each season to determine whether each type of trap provided equal numbers of captures, the same community of animals, similar proportions of each of the most-frequently captured species, or biases in sex or body mass of captured individuals. We made similar comparisons between the two types of bait, and we tested for interactions between trap and bait.
Observed frequencies of captures were compared with distributions of traps and baits using chi-square goodness-of-fit tests (X2). For dichotomous comparisons with n -10 captures, we used chi-square tests with a single degree of freedom; when n < 10 we calculated probabilities of Type I errors directly from a binomial distribution. In all statistical analyses, a probability of P ? 0.05 was considered significant. Because of small sample size, some analyses of individual species were limited to the most frequently captured species, which we defined as those with nine or more captures over both seasons (Table 1) .
RESULTS
Six species of marsupials and 15 species of rodents were taken in live-traps and snap-traps set along the four trails in the two study zones. We captured a total of 505 individuals (Table 1) In analyses of our trapping data, we combined three species of Proechimys (P. brevicauda, P. simonsi, and P. steerei), because they were difficult to distinguish ecologically, behaviorally, or morphologically, especially juveniles and subadults. Type of trap.-More than three times as many animals were captured in snap-traps (n = 393; 78%) as in live-traps (n = 112; 22%), although the two types of traps were distributed evenly between the zones and between seasons (Table 1) Type of bait.-During the dry season there was an apparent significant difference between captures by the two baits; suet took more animals than did peanut butter (x2 = 10.180, d.f = 1, P < 0.01; Table 2 ). However, because suet was used first for 6 days of removal trapping, there were fewer animals available to be captured with peanut butter. Woodman et al. (1995) estimated a total population of 349 individuals available along the trails in the dry season. In the 1st 6 days, suet caught ca. 38% of the estimated number available, and in the subsequent 6 days, peanut butter captured 39% of the animals remaining. Thus, the baits actually were equally effective during this season. This conclusion is reinforced by our finding no significant difference during the rainy season, when baits were alternated every 2 days; 137 animals were captured with suet and 152 with peanut butter (x2 = 0.779, d.f. = 1, P = 0.38; Table 2 ). Because they were alternated every 2 days, comparison of baits was much more straight forward using the wet-season data; hence, all additional tests of baits were restricted to data from the wet season.
Species richness.-More species were captured in snap-traps than in live-traps. Of the 19 taxa captured, 17 were taken in snaptraps and 13 in live-traps (Table 1) . Rare species of small mammals (five or fewer captures within a season) also were taken more frequently in snap-traps than in livetraps. During the dry season, snap-traps took seven rare species not captured in livetraps, and live-traps took one species not captured by snap-traps. In the rainy season, three rare species were captured exclusively in snap-traps and one only in a live-trap. In both seasons, rare species were captured irregularly throughout the 12-day trapping period along each trail (Woodman et al., 1995) .
Reduced species richness among animals in live-traps could result from live-traps capturing lower proportions of rare species or simply from fewer total captures (rarefaction sensu Sanders, 1968) . To test these hypotheses, we drew repeated random samples, with replacement, from a population consisting of all of our 505 captures. We drew 500 samples each of sizes 112 and 394 (the numbers of animals captured in live-traps and snap-traps, respectively). The mean, median, and modal numbers of species in our randomization experiment were 13 (SE = 0.065) for n = 112 and 17 (SE = 0.052) for n = 394. The match between random drawings and our actual field captures suggests that the additional species captured in snap-traps resulted solely from increased numbers of captures rather than from differential effectiveness for rare species.
Relative abundances of species.-Relative abundances of the most frequently captured species taken in live-traps versus snap-traps were not significantly different either with both seasons combined (X2 = 10.889, d.f = 7, P = 0.143), or in the rainy season (x2 = 9.993, d.f. = 7, P = 0.190). However, in the dry season there was a significant difference in the relative abundances of species indicated by the two types of traps (x2 = 22.256, d.f. = 5, P < 0.01). This difference was attributable mainly to two species of mouse-opossums, Marmosops noctivagus and Micoureus regina, which tended to be captured nearly equally in both types of traps (Table 1) . This was in contrast to other species, which had proportionally higher rates of capture in snaptraps. Our comparisons of relative abundances of the most common species trapped by suet versus peanut butter in the rainy season revealed no differences between numbers of captures by the two baits (x2 = 7.467, d.f = 7, P = 0.380).
Body mass.-To test for size differences among animals captured, we compared the distribution of classes of body mass (560, 61-140, and >140 g) between traps and between baits without regard to species. There were no differences in classes of body mass sampled by snap-traps versus live-traps in either the dry (x2 = It may seem incongruous to use snaptraps or removal trapping for assessing biodiversity for conservation purposes. However, at Cuzco Amaz6nico, as at most tropical sites, the small mammal fauna was so poorly known that it was necessary to collect specimens for accurate identifications of species. Several rare, cryptic species would have been incorrectly identified in the field had individuals not been preserved as specimens. Previously, we estimated that we removed only 47-66% (Woodman et al., 1995) of the small mammal fauna from the narrow area sampled by our transects. If our conclusion, that snap-traps and live-traps did not differentially sample the fauna, is correct and the difference in species richness was simply attributable to more captures in snap-traps, then one could obtain the same results with live-traps, but with the expenditure of more trapping effort. However, this argument cannot be extended to include capture-and-release trapping. Adequately censusing a diverse community inhabiting a complex, three-dimensional environment, such as is found in tropical rainforests, requires a variety of techniques. We repeat the recommendation made by other investigators (Pizzimenti, 1979 ; Sealander and James, 1958) that an assortment of traps be used to account for possible biases of the species involved. 
